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Context: Athletic trainers surveyed in 1999 demonstrated lit-
tle consensus on the use of concussion grading scales and
return-to-play criteria. Most relied on clinical examination or
symptom checklists to evaluate athletes with concussion.
Objective: To investigate the current trends of certified ath-
letic trainers in concussion assessment and management.
Design: Subjects were invited to participate in a 32-question
Internet survey.
Setting: An Internet link to the survey was e-mailed to the
subjects.
Patients or Other Participants: A total of 2750 certified ath-
letic trainers and members of the National Athletic Trainers’ As-
sociation were randomly e-mailed and invited to participate.
Main Outcome Measure(s): Survey questions addressed
topics including years of certification, number of concussions
evaluated each year, methods of assessing concussion, and
guidelines used for return to play. Compliance with the recent
position statement of the National Athletic Trainers’ Association
on sport-related concussion was also evaluated.
Results: Certified athletic trainers averaged 9.9 6 7.3 years
of certification and evaluated an average of 8.2 6 6.5 concus-
sions per year. To assess concussion, 95% reported using the
clinical examination, 85% used symptom checklists, 48% used
the Standardized Assessment of Concussion, 18% used neu-
ropsychological testing, and 16% used the Balance Error Scor-
ing System. The most frequently used concussion grading scale
and return-to-play guideline belonged to the American Acade-
my of Neurology (30%). When deciding whether to return an
athlete to play, certified athletic trainers most often used the
clinical examination (95%), return-to-play guidelines (88%),
symptom checklists (80%), and player self-report (62%). The
most important tools for making a return-to-play decision were
the clinical examination (59%), symptom checklists (13%), and
return-to-play guidelines (12%). Only 3% of certified athletic
trainers surveyed complied with the recent position statement,
which advocated using symptom checklists, neuropsychological
testing, and balance testing for managing sport-related concus-
sion.
Conclusions: Our findings suggest that only a small per-
centage of certified athletic trainers currently follow the guide-
lines proposed by the National Athletic Trainers’ Association.
Various assessment methods and tools are currently being
used, but clinicians must continue to implement a combination
of methods and tools in order to comply with the position state-
ment.
Key Words: mild traumatic brain injury, mild brain injury,
evaluation
Sports medicine clinicians and researchers have access toa variety of tools for evaluating and rehabilitating ath-letic injuries. These tools, for the most part, offer cli-
nicians information about the presence and severity of injury.
Additionally, they may suggest a timeframe for rehabilitation
and return to play. However, this is not the case with sport-
related concussion. No simple tests can be performed on the
brain to determine the severity of a closed head injury and
help clinicians establish goals for rehabilitation and return to
play. The complexity of concussion injuries requires clinicians
to use a variety of tools for information, but the current ten-
dency is to base the return-to-play decision on the athlete’s
self-reporting of symptoms and ability to perform sport-spe-
cific tasks without a recurrence of concussion symptoms.1–4
Relying solely on this information can be dangerous because
it creates an incomplete picture of the injury.
A multifaceted protocol has been proposed by several au-
thors in the literature.1,2,5–9 The recent position statement of
the National Athletic Trainers’ Association (NATA) recom-
mends the use of symptom checklists, neuropsychological test-
ing, and postural stability assessment.5 Baseline testing on
these measures is important for athletes participating in sports
with a high concussion risk; however, if resources allow, then
all athletes should receive baseline assessment. Follow-up test-
ing should be conducted to aid in the decision process for
return to play. Using all the available information may be the
best approach to safely returning an athlete to play after a
concussion.
Research on sport-related concussion has increased tre-
mendously in the modern era. A literature search on
PubMed revealed large increases in the amount of published
material in scientific journals each decade since the 1960s
(Table 1). This increase in research has expanded the infor-
mation available to certified athletic trainers (ATCs) and led
to a greater understanding of sport-related concussion.
However, the literature has also raised more questions and
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*Search terms were concussion, mild head injury, mild traumatic brain
injury, and sport.
Table 2. Sample Questions from Athletic Trainer Concussion Questionnaire—2004
● Indicate your current primary position:
▫ Clinical ▫ Academic ▫ Research ▫ Administrative ▫ Student ▫ Other
● Indicate your current primary employment/position setting:
▫ College athletics
▫ Sports medicine clinic
▫ Fitness center
▫ Professional athletics
▫ General hospital setting
▫ Personal trainer
▫ High school athletics
▫ Academic department
▫ Corporate health
● What methods do you typically utilize to assess and diagnose concussion? (check all that apply)
▫ Clinical examination
▫ Symptom checklists
▫ Balance Error Scoring System (BESS)
▫ Concussion grading scales
▫ Standardized Assessment of Concussion (SAC)
▫ Neuropsychological testing (paper/pencil)
▫ Neuropsychological testing (computerized)
▫ Other (specify)
● What methods do you typically utilize to make decisions about return to play after concussion? (check all that apply)
▫ Clinical examination
▫ Physician recommendations
▫ Neuropsychological testing (computerized)
▫ Neuropsychological testing (traditional)
▫ Balance Error Scoring System (BESS)
▫ Head CT/brain MRI




▫ Standardized Assessment of Concussion (SAC)
▫ Other (specify)
● What is the single method you rely on the most in making decisions about return to play after concussion? (select one)
▫ Clinical examination
▫ Physician recommendations
▫ Neuropsychological testing (computerized)
▫ Neuropsychological testing (traditional)
▫ Balance Error Scoring System (BESS)
▫ Head CT/brain MRI




▫ Standardized Assessment of Concussion (SAC)
▫ Other (specify)
Please answer the following questions on the following scenario: Your athlete had no loss of consciousness but had posttraumatic amnesia for
,1 minute. Your evaluation the next day found:
● Your clinical examination revealed abnormalities but the player appeared normal on standardized methods of concussion assessment (eg, SAC,
BESS, neuropsychological testing). Would you return this player to competition?
▫ Yes ▫ No
● A player was reporting postconcussion symptoms but appeared normal on standardized methods of concussion (eg, SAC, BESS, neuropsy-
chological testing). Would you return this player to competition?
▫ Yes ▫ No
forced clinicians to rethink their approach to concussion
management.
Our study is based on a survey similar to one administered
at the 1999 NATA Annual Meeting and Clinical Symposia.10
The authors analyzed trends in concussion assessment and
management by ATCs. Little consensus was found on con-
cussion grading scales and return-to-play criteria, and most
ATCs relied on clinical examination or symptom checklists as
evaluative tools for concussion assessment. The ATCs evalu-
ated an average of 7 concussions per year and, along with team
physicians, were primarily responsible for making return-to-
play decisions. The majority of ATCs also indicated that stan-
dardized methods of concussion assessment (SMCA) would
help provide more information for concussion management.10
In recent years, several journal special issues and position
statements have been devoted solely to concussion in
sport.5,7,8,11,12 Given the increase in published research find-
ings in recent years, our purposes were to (1) investigate and
update the current trends in athletic training practice for con-
cussion assessment and management, (2) determine whether
the trends have changed over the past 5 years, and (3) evaluate
whether ATCs were compliant with the recent NATA position
statement on sport-related concussion.
METHODS
A list of approximately 2750 ATCs was randomly generated
from all regular certified members of the NATA. These mem-
bers were contacted by e-mail, which included a link to the
survey. The ATCs agreeing to participate in this study took
approximately 20 minutes to complete the survey. The Aca-
demic Affairs Institutional Review Board approved the survey,
and consent to participate in the study was implied by the
subjects’ submission of the online survey.
We adapted a 32-question survey (Table 2) from a 21-item
survey used by Ferrara et al.10 Our intent was to evaluate the
clinical practice habits and decision-making skills of ATCs in
relation to sport concussion. The survey first gathered demo-
graphic data, the number of years certified, employment po-
sition and setting, and the sports covered by the clinician. It
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Figure 1. Frequency of methods used to evaluate and diagnose
concussion. Subjects were asked to check all that apply.
then asked for an average number of concussions seen by the
clinician per year and selected symptoms observed with these
injuries. The survey asked the subject to identify the clinical
tools used and the individuals responsible for return-to-play
decisions. Several questions asked about the use of SMCA,
and ATCs were given examples such as the Standardized As-
sessment of Concussion (SAC),13 the Balance Error Scoring
System (BESS),9 and neuropsychological testing. For our pur-
poses, we further defined SMCA retrospectively as tools and
methods described in the literature that are objective in nature
and use standard scoring. Questions asked clinicians what de-
cisions would be made for return to play given hypothetical
information. Subjects were also asked if they consulted with
neuropsychologists or thought that ATCs should be trained to
administer neuropsychological examinations.
The survey was posted on the Internet and hosted by
SurveyMonkey.com. Questions were grouped in blocks of 3
to 5 for the ease of the respondents and were presented in
mainly multiple choice and fill-in-the-blank formats. Respon-
dents were not required to answer all questions and were free
to pass over any questions or sections. The survey was free
to all respondents and did not collect any personal information.
The response data were available only to the researchers and
were downloaded as a Microsoft Excel (version 2000; Micro-
soft Corp, Redmond, WA) spreadsheet.
Descriptive statistics were calculated on the data, followed
by chi-square tests of association using SPSS (version 11.5;
SPSS Inc, Chicago, IL). Alpha level was set a priori at .05 for
all tests.
RESULTS
A total of 927 ATCs responded to the 2750 e-mails sent
out, for a response rate of 33.7%. Surveyed ATCs averaged
9.94 6 7.3 years of certification. All respondents were current
ATCs except for 1 who had recently retired. More than 85%
(n 5 676/779 [86.78%]) reported being licensed if their state
had athletic trainer licensure available. More than half (568/
926 [61.34%]) of those surveyed had earned a master’s degree
or PhD.
The most common responses for primary employment po-
sition were the high school (323/911 [35.46%]), collegiate
(314/911 [34.47%]), and sports medicine (109/911 [11.96%])
clinical settings. Subjects were most often responsible for cov-
ering women’s basketball, men’s basketball, football, baseball,
and women’s soccer. More than 30% (232/769) reported using
the American Academy of Neurology14 recommendations as
their primary return-to-play guidelines. The Colorado Medical
Society15 and the 2001 Cantu evidence-based3 guidelines fol-
lowed, with 20.7% (159/769) and 19.9% (153/769), respec-
tively, whereas 13.1% (101/769) used some combination of
guidelines or a site-specific guideline, and 8.6% (66/769) re-
ported not using any return-to-play guidelines.
The average number of concussions diagnosed per year was
8.2 6 6.5 (Table 3). Only 20% of ATCs reported evaluating
more than 10 concussions per year, with more than 50% of
those being in the high school setting.
More than 80% of ATCs surveyed reported evaluating rel-
atively few concussions (less than 25% of the total) that in-
volved loss of consciousness, retrograde amnesia, or posttrau-
matic amnesia (Table 4). Of the ATCs who had evaluated cases
of postconcussion syndrome, approximately 68% (465/686)
said a physician had diagnosed the condition.
Respondents reported using a variety of methods to assess
and evaluate concussion and make return-to-play decisions.
The clinical examination and symptom checklists are used
consistently for concussion evaluation (.85% of the time)
among ATCs (Figure 1). Clinical examinations, physician rec-
ommendations, return-to-play guidelines, and symptom check-
lists are the most common return-to-play methods used ($80%
Journal of Athletic Training 323
Figure 2. Frequency of methods used to guide return-to-play de-
cisions. Subjects were asked to check all that apply.
Figure 3. Frequency of primary method/tools used to guide return-
to-play decisions. Subjects were asked to select the primary meth-
od guiding return-to-play decisions.








































*Subjects were asked to indicate who was most responsible (1st), fol-
lowed by the next most important (2nd and 3rd) in making return-to-
play decisions.























of the time), and the clinical examination was the most fre-
quently reported primary method (Figures 2 and 3).
The team physician was reported to be the most responsible
person in making return-to-play decisions, with the ATC as
the second most responsible (Table 5).
Approximately 68% (518/762) reported that using SMCA
would be more helpful than relying on the clinical examination
alone. Just over 32% (244/762) stated that using SMCA would
not add anything to the clinical examination. Thirty-five per-
cent (266/752) stated that SMCA would have no effect on the
return-to-play decisions, whereas 17.0% (128/752) declared
that an athlete would likely return sooner if SMCA were used.
Almost 48% (358/752) reported that, in their opinion, SMCA
would prolong the amount of time an athlete would remain
out of competition after a concussion. More than 62% (470/
758) did not believe that SMCA could be misused to return
an athlete to play sooner than usual.
Subjects were asked about a scenario in which an athlete
sustained a mild head injury and had no loss of consciousness
but posttraumatic amnesia for less than 1 minute. Three sets
of hypothetical findings on follow-up examination were given
and the ATCs asked if they would return the athlete to play
(Table 6). Approximately 15% reported that they would return
an athlete to play if the only abnormal findings were noted on
SMCA.
Of the ATCs surveyed, 135 reported using computerized neu-
ropsychological testing. Seventy-five percent (100/135) used
ImPACT (University of Pittsburgh Medical Center, Pittsburgh,
PA) as their primary computerized neuropsychological test. Al-
most 10% (13/135) used ANAM (National Rehabilitation Hos-
pital Assistive Technology and Neuroscience Center, Washington,
DC), 4.5% (6/135) used CogState (CogState Ltd, Victoria, Aus-
tralia), and 4.5% (6/135) used HeadMinder (HeadMinder Inc,
New York, NY). Just over 25% (193/767) reported having access
to a neuropsychologist for consultation after a concussion, but
only about one fourth of those (48/198) said they routinely con-
sult the neuropsychologist. Seventy-eight percent (593/757) stat-
ed that athletic trainers should be trained to administer neuropsy-
chological tests to assess concussion.
Chi-square tests of association were performed to assess for
trends between the number of years certified and the clinical tools
used, the number of years certified and the primary position, the
primary position and the clinical tools used, and the employment
setting and the clinical tools used. A significant relationship was
found between ATCs with more years of certification and in-
creased use of computerized neuropsychological testing (x24 5
14.12, P 5 .007). High school ATCs more frequently used symp-
tom checklists (x24 5 14.11, P 5 .007), and college and pro-
fessional ATCs more frequently used computerized neuropsycho-
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logical tests (x24 5 27.92, P # .001) compared with ATCs in
different employment settings.
DISCUSSION
Our purpose was to examine the current trends in concussion
assessment and management, to compare those trends with a
comparable survey conducted 5 years earlier, and to investigate
practice patterns of ATCs in relation to the NATA position state-
ment on sport-related concussion. Currently, ATCs assess an av-
erage of 8.2 concussions per year, up from an average of 7.0
concussions per year reported 5 years ago.10 We were unable to
determine whether this is a significant difference because we did
not have access to the data from the original survey. Whether
these findings reflect an increase in concussion incidence or better
identification of concussions that may have previously gone un-
detected is unclear.
Scientific publications on sport-related concussion have in-
creased by 17% during the last 4 years (172 from 2000
through 2004) over the prior decade (143 from 1990 through
1999) (see Table 1). Given the large increase in concussion
research, ATCs have more information available on this topic
and likely a higher level of awareness than 5 years ago.
Our survey data show that more ATCs are using tools avail-
able to them than 5 years ago. More than 95% of ATCs used
the clinical examination, 85% used a symptom checklist, 48%
used the SAC,13 16% used the BESS,9 and 18% used neuro-
psychological testing. These results help to describe the cur-
rent trends in concussion management when compared with
the findings of Ferrara et al10 that 33% used the clinical ex-
amination, 35% used symptom checklists, 10% used the
SAC,13 5% used the BESS,9 and 15% used neuropsychologi-
cal testing. With the reported increases in the use of these
methods and tools, it seems that ATCs are now in better po-
sition to assess and manage concussions.
The suggestion that more concussions are occurring in sport,
however, has not yet been substantiated, primarily because of
the challenges faced in collecting both exposure and injury
data. The Centers for Disease Control and Prevention esti-
mated 300 000 sport-related concussions annually in the Unit-
ed States.16 The actual incidence per exposure to concussion
could be decreasing, because participation in sports with con-
cussion risks continues to grow every year while the number
of injuries has remained fairly constant.17 Concussion inci-
dence has primarily been reported in football. In 1983, Ger-
berich et al18 reported that 20% of high school football players
sustained a concussion in a given season; however, this study
has been widely criticized because of the retrospective collec-
tion of data by players and coaches. Collegiate football had
an estimated 10% incidence rate in the 1980s,19 but a more
recent investigation has indicated a lower incidence rate for
both high school (5.6%) and collegiate football (4.4 to
5.5%).20 However, the number of concussions occurring may
actually be higher than those evaluated and reported by ATCs,
based on results of a recent study by McCrea et al21 that nearly
50% of all concussions during a high school football season
were unreported. With advances in concussion research and
the availability of more sophisticated assessment tools, clini-
cians may have become better at both identifying and assess-
ing concussion.
There is still no consensus on concussion grading scales and
return-to-play guidelines. Although the number of clinicians
not using a grading system is less than previously reported,
one grading scale does not appear to be overwhelmingly pre-
ferred over another. Most concussion guidelines rely on loss
of consciousness and amnesia to help grade the severity of
concussion. However, loss of consciousness and amnesia are
seen in relatively few cases of concussion.20,22 Results from
our study concur, as the clinicians reported evaluating few ath-
letes with loss of consciousness and amnesia. Previous au-
thors20,22,23 noted that concussed athletes present most often
with headache, poor balance and dizziness, confusion, or feel-
ing ‘‘slowed down.’’ The majority of concussion guidelines
focus solely on loss of consciousness and posttraumatic am-
nesia, ignoring other signs and symptoms, as well as their
duration and severity.
A discrepancy appears to exist between the current expec-
tations that clinicians should regularly use SMCA and what
occurs on the playing fields and in athletic training rooms
across America. A smaller percentage of respondents in this
study (68%) than in the previous study (86%)10 reported that
using SMCA would be more effective than using the clinical
examination alone. In both studies, ATCs reported (47% in
both) that using SMCA would prolong the amount of time an
athlete would be withheld from competition. Because more
clinicians in our study reported that SMCA could be misused
(38% versus 24%) or could prolong the amount of time an
athlete would remain out of competition, it would seem that
SMCA is not gaining popularity as might be expected given
the abundance of published research on sport-related concus-
sion in recent years. Also, when asked a hypothetical question
(see Table 2) about a concussed athlete, more respondents in
our study (12.6% versus 1.2% in the previous study) indicated
they would allow an athlete to return to play who had a normal
clinical examination but an abnormal SMCA. Clinicians
should understand that SMCA gives reliable information about
a player’s status; an abnormal SMCA should caution the cli-
nician against allowing the athlete to return to competition. As
a follow-up to help explain our main findings, we conducted
post hoc analyses (chi-square tests of association), which re-
vealed no association between clinicians using SMCA and
their responses to our hypothetical questions.
Although neuropsychological assessment is recommended
for athletes both before participation and in guiding return to
play,24 our survey shows that relatively few ATCs use this
tool. Accessibility may be one barrier. Neuropsychological
testing is relatively new to the sports medicine community,
and ATCs often do not have the time or the resources to obtain
baseline tests and perform follow-up assessments after con-
cussion. Computerized neuropsychological testing is probably
the most convenient protocol, but testing multiple subjects at
one time requires multiple computers. If computer availability
is limited, only a few athletes can be evaluated in 15 to 35
minutes, which may not be practical for many institutions. In
the event of an injury, ATCs and physicians still need to in-
volve a neuropsychologist to assist in interpreting the results
before making a return-to-play decision. Paper-and-pencil test-
ing is more available but typically requires a trained person to
administer and interpret the test results. The problem of being
able to test only a limited number of athletes at one time also
restricts the use of paper-and-pencil testing.
We observed an association between an ATC’s experience
and the likelihood of using neuropsychological testing for
managing concussion. The more years of experience an ATC
reported, the more likely he or she was to use neuropsycho-
logical testing. This finding could suggest that entry-level ath-
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letic trainers are not being exposed to this tool in their athletic
training experience. Experience in the field and exposure to
neuropsychological testing through research may lead clini-
cians to incorporate this tool into their concussion manage-
ment protocols.
The NATA position statement on concussion management
recommends that all athletes, especially those playing sports
with high concussion risks, be enrolled in a program involving
cognitive and postural stability testing. These tests should be
performed before the athlete engages in activity to establish a
baseline for the individual and then after a concussion is di-
agnosed to identify any deficits that cannot be determined by
self-reported symptoms.5 Our data indicate that only about 3%
of those surveyed currently cover all 3 areas recommended by
the NATA by using symptom checklists, neuropsychological
testing, and the BESS for concussion assessment or return-to-
play decisions. About 24% used at least 2 methods, and 80%
used at least 1 method. The actual percentage is potentially
higher because the only postural stability measure we inquired
about was the BESS. Clinicians may use an alternate form of
postural stability testing, such as forceplate measures. How-
ever, even if our survey included other forms of postural sta-
bility testing, we would not expect compliance with the NATA
recommendations to improve.
Our study is restricted by the inherent limitations of survey
research. We assume that the subjects answered the questions
truthfully and honestly. We also assume that all subjects read
and interpreted the questions in the same way. For example,
although no return-to-play decision should be based on an in-
dividual tool, we did not provide specifics as to which tools
were used in the hypothetical situations. Thus, this lack of in-
formation could have led to variable responses by the partici-
pants. Our response rate (34%) appeared low; however, we be-
lieve the response rate was actually higher than calculated
because about 150 e-mail addresses returned mail server errors
and were determined undeliverable. We estimated that another
10% of the e-mail addresses were no longer in use, because e-
mail addresses tend to change frequently. We expect that our
adjusted response rate would approach 40%, which is within
the range (36% to 52%) for similarly administered Web-based
surveys reviewed in the literature.25–27 Another potential limi-
tation was that some of the surveys were not fully completed.
We chose to include information on any question submitted, but
this led to a variation in the number of responses for each sur-
vey item and to the number of responses we used in analysis.
In conclusion, our findings suggest that, in general, ATCs
have made moderate progress in concussion assessment and
management during the past 5 years. However, clinicians need
to continue to incorporate and improve concussion protocols
at their individual sites. Further research and education are
important in evaluating and managing concussions. Clinicians
should make a concerted effort to incorporate as many tools
and methods as possible in order to obtain a complete picture
of each individual’s concussion. This will allow clinicians to
make well-informed return-to-play decisions and will ulti-
mately allow for safer participation for athletes. Future pro-
spective studies involving interventions should allow us to
more clearly investigate the role of SMCA in making safe
return-to-play decisions after concussion.
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